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Description 

U. V- STERILIZER FOR DENTAL HANDPIECE 
Technical Field 

[1] The present invention relates to a sterilizer for a handpiece contaminated by 

contacting dirt such as blood or spit, which contains germs or bacteria while being put 
into a patient's mouth and treating, at a dental clinic. 

[2] 

Background Art 

[3] Generally, at a dental clinic, several medical appliances such as tweezers, probes, 

mirrors, and handpieces are used to treat teeth or gums inside a mouth. These 
appliances are easily contaminated by germs or bacteria contained in blood, spit or 
tissues of patients, so that preventing other patients from being infected with germs or 
bacteria by sterilizing the contaminated appliances thoroughly after use is important. 
Tweezers, probes, and mirrors are relatively cheap, so that it is possible to prepare 
them in a larger number, gather separately the once used ones, and sterilize using 
antiseptic solution, or steam or water of high temperature. However, handpieces, 
connected to a pneumatic device or a laser generator, are not so cheap as to be 
prepared in a large number and changed whenever being used, and equipped with 
pneumatic motors and lenses, so that it is impossible to sterilize using steam or water 
of high temperature, making it hard to sterilize. 

[4] An ultraviolet sterilizer shown in FIG. 7 was developed to sterilize such handpieces. 

The conventional sterilizer 100 like this is equipped in one body with a casing 
assembly 110 attaching an ultraviolet lamp 112 inside, a drawer 120 withdrawn from 
and inserted into the front side of the casing assembly 1 10 to put in dental appliances, 
and a ventilating fan 130 installed at the inside rear of the case 1 10 to circulate the 
inside ah- through multiple ventilating holes 132. 

[5] The sterilizer 100 has problems in that the handle of the drawer 120 is contaminated 

since the drawer is opened and closed by a contaminated hand to put the handpiece in 
the drawer 120, and the hands are contaminated by the handle of the drawer 120 when 
withdrawing the handpiece after sterilization, therefore the handpiece is contaminated 
when the handpiece is handled by the contaminated hand, together with a problem 
radiating ultraviolet rays outside. 

[6] As depicted in FIG. 8, another conventional sterilizer 200 which solved the 

problems of the drawer type sterilizer is configured in one body, installing an ul- 
traviolet lamp 212 around a quartz tube 220 established horizontally inside the casing 
assembly 210 and an opening 230 closed by an ultraviolet barrier 234, which has 
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insertion holes 232 incised in a radial shape, at tiie outer front of the casing assembly 
210 installed with the quartz tube 220,. 
[7] In case of the sterilizer 200 with an incised ultraviolet barrier 234, the ultraviolet 

barrier 234 is contaminated by the contaminated handpiece when the handpiece is 
inserted in the sterilizer, and the handpiece is contaminated by the contaminated ul- 
traviolet barrier 234 again when the sterilized handpiece is withdrawn. 

[8] 

Disclosure of Invention 
Technical Problem 

[9] The present invention has been made in order to solve the above problems 

occurring in the prior art, and it is an object of the invention to provide an ultraviolet 
sterilizer for handpieces, which prevents the sterilizer itself from being contaminated 
by dirt. 

[10] The area where ultraviolet rays are irradiating inside a sterilizer always maintains 

sterilized states, but the outside of a sterilizer where the ultraviolet rays are not reached 
should be kept away from dirty materials. That is, when inserting a contaminated 
handpiece in a sterilizer, it needs the outer portion of a sterilizer which is not sterilized 
by ultraviolet rays not being contacted with the contaminated handpiece. 

[11] Another object of the invention is to provide an ultraviolet sterilizer, in which, 

being prevented from contacting with the outside of the sterilizer when withdrawn after 
sterilization, the sterilized hygienic handpiece is not contaminated by the sterilizer. 

[12] Another object of the invention is to provide a sterilizer for handpieces, which has 

the effect of aroma therapy at the same time. 

[13] Another object of the invention is to provide a sterilizer for handpieces comprising 

a file tray, which can be sterilized with dental clinic files put on it by ultraviolet rays. 

[14] Another object of the invention is to provide a sterilizer for handpieces, which 

prevents ultraviolet rays harmful to the human body from emitting outside the 
sterilizer. 

[15] 

Technical Solution 

[16] In order to accomplish the above object, according to one aspect of the present 

invention, there is provided a sterilizer for dental handpieces. The sterilizer for dental 
handpieces includes: a casing assembly having an opening formed at the front side for 
coming in and going out of a handpiece; a door configured such that an ultraviolet 
barrier incised in a radial shape opens and closes the front opening of the casing 
assembly; a transparent tube installed inside the casing assembly in order to be fluid- 
conmiunicatively connected with the door to put a handpiece thereon; a sensor 
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installed on the brim of the opening at the front side of the casing assembly; an ul- 
traviolet lamp installed inside the casing assembly; a control circuit for controlling the 
overall operation of the sterilizer in such a manner that it opens the ultraviolet barrier 
when it confirms the approach of the handpiece by the sensor, closes the ultraviolet 
barrier after the handpiece has been entered, tums on the ultraviolet lamp for a pre- 
determined time, tums off the lamp, opens the ultraviolet barrier again, and closes the 
ultraviolet barrier after the handpiece has been withdrawn; and a motor for opening 
and closing the door in response to a control signal generated from the control circuit. 
[17] When the handpiece approaches the opening of the casing assembly, the sensor 

installed on the brim of the opening detects the approach, and the control circuit opens 
the ultraviolet barrier of the door by running the motor. When the handpiece is inserted 
in the sterilizer, the control circuit runs the motor, closing the ultraviolet barrier and 
turning on the ultraviolet lamp. After a predetermined time, the control circuit tums off 
the ultraviolet lamp and opens the ultraviolet barrier running the motor in the reverse 
direction. When the handpiece is withdrawn after opening the ultraviolet barrier, the 
handpiece is not contacted with the sterilizer, thereby maintaining the sterilized clean 
state. 

[18] The control circuit further comprises a ftinction which calculates the entering speed 

of a handpiece by the signal entered from the sensor, and controls the opening speed of 
the door according to the entering speed of the handpiece. 

[19] The diameter of the tip is short since a handpiece for a dental clinic is inserted deep 

into a mouse, and the handle held by a user is thick for easy grip. The sensor used for 
the invention, for example, an optical sensor, may determine the opening and closing 
speed of the door according to the intensity of the light entered into the optical 
receiver, and, even when a user puts a handpiece fast into a sterilizer, the opening 
speed of a barrier also becomes faster, thereby a handpiece not being contacted with a 
barrier. 

[20] In addition, it is desirable to comprise more a function calculating the thickness of a 

handpiece by the signal entering from a sensor and controlling the opening speed of a 
door according to the thickness of a handpiece. 

[21] In another embodiment of the invention, a sterilizer for dental handpiece includes: a 

casing assembly having an opening formed at the front side for coming in and going 
out of the handpiece; a door configured such that the ultraviolet barrier incised in a 
radial shape opens and closes the front opening of the casing assembly, and the ul- 
traviolet barrier is opened while waiting and after completion of sterilization, and the 
ultraviolet barrier is closed while sterilizing; a transparent tube installed inside the 
casing assembly in order to be fluid-communicatively connected with the door to put a 
handpiece thereon; a sensor installed around the transparent tube inside the casing 
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assembly; an ultraviolet lamp installed inside the casing assembly; a control circuit 
controlling the overall operation of the sterilizer in such a manner that it closes the 
ultraviolet barrier when the entrance of the handpiece has been confirmed by the 
sensor, turns on the ultraviolet lamp for a predetermined time and turns off the lamp, 
and opens the ultraviolet barrier again; and a motor for opening and closing the door in 
response to a control signal generated from the control circuit. 

[22] The ultraviolet barrier of the sterilizer for a dental handpiece is opened while 

waiting and after sterilization, so the handpiece can be entered into the sterilizer 
without touching the ultraviolet barrier. When the handpiece rests in the transparent 
tube inside the sterilizer, the sensor installed around the transparent tube senses the 
handpiece, and the control circuit closes the ultraviolet barrier running the motor and 
turns on the ultraviolet lamp. After a predetermined time, the control circuit turns off 
the lamp and opens the ultraviolet barrier running the motor again. Through the 
operations mentioned above, the dental sterilizer of the present invention guarantees 
the handpiece not being touched with the sterilizer. 

[23] The handpiece sterilizer according to the invention is equipped with a reflection 

protector, in which the transparent tube and the ultraviolet lamp are inserted, inside the 
casing assembly to protect the leakage of ultraviolet rays. 

[24] The intensity of ultraviolet rays accomplishing the sterilizing objectives is so high 

that ultraviolet rays leaking out of the sterilizer do harm for human body. Therefore, to 
prevent in advance ultraviolet rays from leaking through the chasms of the casing 
assembly of the handpiece, the transparent tube and the ultraviolet lamp are wrapped 
by the reflection protector. 

[25] Generally, it is reported that minimum 3400^W.s/cm^ and maximum 22000 

^iW.s/cm of energy are needed to sterilize virus and germs 100 percent. For example, 
dysentery bacillus is sterilized at 3400 jxW.s/cm^ of ultraviolet ray energy, influenza 
virus is at 6600 jxW.s/cm^, and tetanus bacillus is at 6600 jxW.s/cm^. Therefore, 
maintaining 22000 jxW.s/cm of irradiation amount of ultraviolet rays inside the 
sterilizer is effective. In the present invention, 13000 jxW.s/cm^ of irradiation amount 
was observed as the result of energy measurement at a point 2cm apart from a 9W ul- 
traviolet lamp, so that most of germs and viruses known present can be exterminated 
sterilizing with two ultraviolet lamps for one second. 

[26] The handpiece sterilizer according to the invention further comprises a ventilating 

fan at one side of the casing assembly to exhaust the heat generated by ultraviolet 
lamps. In case when a handpiece sterilizer is used continuously, the temperature inside 
the casing assembly is increases due to the heat generated by the ultraviolet lamp. The 
increase of the temperature inside the casing assembly has a bad influence on the 
control circuit which is inside the casing assembly, therefore maintaining the 
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temperature inside the casing assembly low by exhausting the air inside the casing 
assembly to the outside is desirable. 

[27] The handpiece sterilizer according to the invention may further comprise a file tray 

which has multiple file holes at one side of the casing assembly, which is opened and 
closed by a cover and can be sterilized with dental files inserted therein. The file tray is 
to insert tools such as a dental drill and sterilize by ultraviolet rays. 

[28] The handpiece sterilizer according to the invention can be configured more 

including an aromatic tray, which is a drawer putting things in and containing aromas 
inside, near the ventilating fan. At present, aroma therapies are known, which have 
various curative effects of aromas. Using aromas which have the effect of giving a 
sense of stability, without additional aromas specially, patients visiting a dental clinic 
may have mental stability, thereby obtaining favorable effects. 

[29] 

Advantageous Effects 

[30] According to the invention, an ultraviolet sterilizer can be prevented from being 

contaminated by dirt, and having a handpiece not be contacted with a sterilizer which 
is apt to be contaminated, a sterilized hygienic handpiece may not be contaminated by 
a sterilizer after sterilization. 

[31] According to the invention, the ultraviolet sterilizer does not allow the leakage of 

ultraviolet rays outside, provides an effect of aroma therapy as well, and sterilizes 
dental files at the same time. 

[32] 

Brief Description of the Drawings 

[33] Further objects and advantages of the invention can be more fiiUy understood from 

the following detailed description taken in conjunction with the accompanying 
drawings, in which: 

[34] FIG. 1 shows a perspective view of a handpiece sterilizer according to the 

invention; 

[35] FIG. 2 shows an exploded perspective view of a handpiece sterilizer according to 

the invention; 

[36] FIG. 3 shows a cross-section showing the inside of the handpiece sterilizer; 

[37] FIG. 4 shows a perspective view of the rear side of the handpiece sterilizer 

according to the invention; 
[38] FIG. 5 is an elevational view showing the state of the door closed; 

[39] FIG. 6 is an elevational view showing the state of the door opened; 

[40] FIG. 7 shows a conventional ultraviolet sterilizer; and 

[41] FIG. 8 shows another conventional ultraviolet sterilizer. 
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[42] 

Best Mode for Carrying Out the Invention 



[43] The preferred embodiments of the present invention will be hereafter described in 

detail with reference to the accompanying drawings. 
[44] - First embodiment 

[45] FIG. 1 shows a perspective view of the handpiece sterilizer according to the 



invention and FIG. 2 shows an exploded perspective view of the handpiece sterilizer 
according to the invention. FIG. 3 shows a cross-section of the inside showing the 
assembled state and FIG. 4 shows a perspective view of the rear side of the handpiece 
sterilizer according to the invention. The casing assembly of the handpiece sterilizer 1 
according to the invention is injection molded so as to be able to disassemble and 
assemble an upper casing 10, lower casing 10', and a door cover 20 each other. An 
opening 12 is formed at the front side of the lower casing lO'and the door cover. A 
control circuit 70 is installed at the top side of the lower casing 10' and a ventilating 
hole is extended to the outside from the rear upper portion, below of which a power 
outlet and a power switch are installed. 

[46] In FIG. 5 and FIG. 6, depicted are the opened and closed states of the door 40, 

which opens and closes the opening of the casing assembly by the ultraviolet barrier 46 
incised in a radial shape. The door 40 is composed of a pair of door frames 44, 44', in 
which circular-aic-type tooth-form parts 44 engaging each other are formed re- 
spectively at one side and a frame part 42 on a semicircle which assembles an ul- 
traviolet barrier 46 is formed at the other side, and an ultraviolet barrier 46, which is 
installed at the frame part 42 on the semicircle of the door frame 44, 44'and incised in 
a radial shape. Of the above pair of door frames 44, 44' the upper portion of one door 
frame 44'is fixed by a hinge so as to be able to move to the front upper portion of the 
door 40, and the upper portion of the other door 44 is connected to a motor M which is 
operated by a control circuit. When the motor starts to operate, according to the 
operation of the door frame 44 which is connected to the motor, the other door frame 
44' is opened or closed by the tooth-form parts engaging each other. 

[47] The ultraviolet barrier 46 is to be lifted so much as not to leak rays when the 

handpiece is inserted, so that the ultraviolet barrier 46 needs to be formed by a flexible 
material like silicon or rubber, and incised in radial directions as much as not to allow 
leakage of rays when lifting the ultraviolet barrier 46. The ultraviolet barrier 46 may be 
installed at the front and the rear side of the frame part 42 on the semicircle in order to 
prevent leakage of ultraviolet rays more securely. 

[48] The handpiece sterilizer according to the invention is installed inside the casing 

assembly 10 in order to be fluid-conununicatively connected with the door 40, and 
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comprises a transpaient tube 50 on which the handpiece is placed. The material of the 
transparent tube 50 should be endurable to heat generated by the ultraviolet lamp and 
anything transparent that transmits ultraviolet rays well will do. 

[49] Ultraviolet lamps 60 are installed inside the casing assembly 10, and two ultraviolet 

lamps of 9W capacity, in the present invention, are installed for 1 second sterilization, 
terminating most of the germs and viruses known up to date. 

[50] According to the invention, the handpiece sterilizer is equipped with a sensor SI 

which is installed around the opening of the front side of the casing assembly 10 and 
detects the approach of the handpiece. A light emitter and a light receiver are installed 
in opposite sides around the front opening, and the light receiver receiving the light 
emitted from the light emitter located at the opposite side. When the handpiece 
approaches, the intensity of the light received at the light receiver decreases, and the 
control circuit opens the ultraviolet barrier 46 of the door 40, judging that the 
handpiece is approaching if the intensity of the light received at the light receiver 
decreases. The diameter of the tip is short since a handpiece is generally inserted deep 
into a mouth, and the handle held by a user is thick for easy grip, so that, observing the 
change of the intensity of the light entering into the light receiver, the ultraviolet 
barrier 46 is opened fast if the intensity changes fast, and the door of the ultraviolet 
barrier 46 is opened slowly if the intensity changes slowly. 

[51] The control circuit 70 is also desirable to observe the intensity of the light entering 

into the light receiver of the sensor, calculate the thickness of the handpiece, and 
control the speed of the opening speed of the door according to the thickness of the 
handpiece. 

[52] After putting the handpiece in the transparent tube 50, the sensor does not detect the 

change of the intensity of the light, thus the control circuit 70 closes the ultraviolet 
barrier 46, judging that entering process has been completed. When the ultraviolet 
barrier 46 is closed completely, the control circuit tums on the ultraviolet light 60, 
turns off the ultraviolet light 60 after a predetermined time, and opens the ultraviolet 
barrier 46 by starting the motor. 

[53] When the intensity of the light received by the light receiver becomes high again, 

the control circuit confirms the withdrawal of the handpiece from the sterilizer, and th 
en closes the ultraviolet barrier 46. 

[54] To confirm the completion of the entering process of the handpiece into the 

sterilizer, a special sensor also may be installed around the transparent tube 50. 

[55] 

[56] - Second embodiment 

[57] In the second embodiment according to the invention, the casing assembly, the 

transparent tube, the ultraviolet lamp, and the motor are same compared with the 
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embodiment 1, but the order of door 40 closing, which is operated by the location of 
sensors and the control circuit, is different. 

[58] The second embodiment has differences, compared with the first embodiment in 

that, the door is configured to be open while the ultraviolet barrier incised in the radial 
shape is waiting and after the completion of the sterilizing, and the sensor is installed 
around the transparent tube which is inside the casing assembly and detects the 
approach of the handpiece. In addition, the difference is in the control circuit, which 
closes the ultraviolet barrier when the completion of the entering process of the 
handpiece is detected by the sensor, turns on the ultraviolet lamp for a predetermined 
time then turns off, and opens the ultraviolet barrier again by starting the motor when 
sterilization has been completed. 

[59] Since the ultraviolet barrier of the handpiece sterilizer is open always except while 

sterilizing, the possibility to contaminate the sterilizer may be completely removed 
when the handpiece is coming in and going out the sterilizer. 

[60] If a reflection protector 80, in which the transparent tube 50 and the ultraviolet lamp 

60 is inserted, is installed inside the casing assembly in addition to the handpiece 
sterilizer explained in the above embodiment 1 and 2, ultraviolet rays, harmfiil to the 
human body, can be prevented from leaking outside the sterilizer. The reflection 
protector 80 is configured so that the inner surface wrapping the transparent tube 50 
and the ultraviolet lamp 60 may reflect light effectively, thus every comer of the 
handpiece is sterilizes by the ultraviolet rays emitted from the ultraviolet lamp 60 and 
reflected, and the irradiation amount of ultraviolet rays can be increased as well. 

[61] In addition, a ventilating fan P may be desirably installed at one side of the casing 

assembly of the handpiece sterilizer explained in the above first and second em- 
bodiments to exhaust the heat generated by the ultraviolet lamp. 

[62] A drawer 90 is installed around the ventilating fan to put in aromas 92, emitting 

fragrance, which has the effect of aroma therapy, outside the sterilizer, thereby a 
patient may have mental stability. 

[63] If the handpiece sterilizer is configured more including a file tray 30 which has 

multiple file holes 15 at one side of the casing assembly, which is opened and closed 
by a cover 16 and can be sterilized with dental files inserted therein, dental files also 
can be sterilized conveniently using ultraviolet rays. 

[64] 

Industrial Applicability 

[65] The present invention relates a sterilizer for sterilizing dental handpieces and files 

promptly and perfectly. More specifically, the invention relates a sterilizer for 
handpieces, which provides an effect of aroma therapy and prevents ultraviolet rays. 
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harmful to the human body, from leaking outside the sterilizer. 
[66] While the present invention has been described with reference to the particular il- 

lustrative embodiments, it is not to be restricted by the embodiments but only by the 
appended claims. It is to be appreciated that those skilled in the art can change or 
modify the embodiments without departing from the scope and spirit of the present 
invention. 



